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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device with effectively arranged inner electric power supply 
circuit. 

SOLUTION: A reference voltage generating circuit and a 
stand-by step down circuit are arranged in a peripheral 
region 10 in a semiconductor device forming region of a 
semiconductor chip 1 and then the regions (12a, 12b, 11) 
including an active step-down circuit in an active cycling 
time adjacent to circuit regions actually consuming power. In 
such a constitution, the increase in area can be suppressed, 
thereby enabling the inner power supply circuit to be 
arranged efficiency, in comparison with the conventional 
constitution, wherein both a stand-by step down circuit and 
an active step down circuit are arranged close to respective 
power consumption circuits in one inner step- down circuit 
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; E'JtJl'7H' 4 a~4 d t;i:fcttftfT43«fctf?iJCDg«£ 

d -e- n-?niw *t ^ t k e> n ft 0 * u & \> » o r> & 

@&©IWffl>*5«fctf:3 7A3SfHflll[Hl&5 a ~ 5 d C0fMffll£ 
fftt5. COWWIBMll6i:H;47Kt*llt 
ft*:*. ^TU-fKtf-rSEttiWfc+WKEBStl*. 

^ffcg&ttco&gflsc: J; 0 ^ y ^it-f X*«*«Sh* (7 
WS5«te--J£) . WTtC^-r^lC. P$EE[slS§£#itE 
g-fftttlCfcO. +**»©Bitt***WHU 

•[0 0 5 3] Z.<DW, 1 C0*Jfe®«2 twfcl^T, 
088^6 lcKSbT^ ; & l J-tr;P7U'f 4 a*5J:cK4 b 

coiaco««i;:, atvw 7 7isiss^« 7 attatt ens, 

CCDA7JA*y 7rle]!8®*£7 tC&t^T, £CD3i« 
€^£§ttftftflWt*tA;o-Ay 7 7 £J:lW1-»#' e»C07 

*)±)V7U4 4 c*5«fcL^4 d<0fl3C0& 1 <r>*?$k.W$,2<F> 
B&#tC« ^t'J-feJl'7U"f 4 a~4 d^eSlfflStlfcx 

s-x *> n ft m& =f- 7 ts* e. n sbs& x- * * ±*rr 
ft»&iE]Sa £^trx- * Am^j mss #es $ nft 5 s — * 

Affi #IeI«SM*£ 8 #EB $ nft . 

•[0 0 5 4] COD^l 05**^2 IC*5UT«, A7JA* 
v7 7\sl&mm7 , *ife0&M*£6i5j:tfx-*Am;ft 
@!§m^8*^(D^iratf^«2»^^gB»lC*'t 1 W 30 
tcEB^nft. «*>*tt»ia»6 tA^jA'> 7 rlsl!S®« 
•7 F*l CD A 73 A •> 7 7 HISS i CDggBf *5 <£ <f>&fMfJ|§IttM 
«6 £x-*Aai;0®8g®t£8cD8gli£*g<Tft<t<t: ; fe 

a~4 d^CDKHiSrT^ftfc'tt^Tft. Ufc^rsT, 
CCOfgl CD^ifcfig^lCii^Tte, A^A*-y7rlElSS® 
#7&.£cRx-?AtiS7J0&6IJa8CDJ§j2gB (USlCD* 
J*lfg*£ 2 KfcHTAfcMy 7 7 ®&mt& 7 &£.Xf7—7 

Ttt, 7^-b^»i^{C^S^lHlSSti^-n«i:ES$nT « 

^XtZ#g<t£nft{I]&#EB£nT^ft«fUa.J: 0 

•y hT^«££tJg»££*-r ! bcO<i:LTfflUft. 
•[0 0 5 5] dCO^irotf3^J^2COA^A*-y7 7lHl8S 
m^7C0JliaSBlC. SipSEEVre f41tt5**f 
JE58<fe[Hl!S (VREF) <t, 7.* >A-f -tM ^ ;U^f*5<fc 

#7:7 7-4 zr*M i7)vvif\zw>ft\sT. ft&nmnE.z± so 
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&.-?Z>7,7>A4&!£®& (VDC) !i«El$n5VR 
EF • 7,7 >/U VDCBII«1 0**i9:tt£nft. d 
K>miC0*^J®2(Ct3tiT. Sfc, x-^Atb^IsI8S 

m«8cDjiiascic, 77 7-4 7V4 ^;up#tc ?§teft;£ n 
o eb*s«i ltfisw enft. 

•[0 0 5 6] m2C04'^«S^3{C*3^TI4, 

A & Mff SI SS 5 3*3^1/5 CCO |R] CD® 77 7 4 7' 

T-^^KJElElKEgm^l 2 a^iaiten, 3 

ft) [3% 5 b *5<ktfa 7 A JfittfflllHlK 5 d COWcom^tC, 

^■^7 774 ^KEESISSBfHW 1 2 bjWttW-&*i*. 
•[0 0 5 7] VREF • X^>mVDCEIiiSl 0 
<D^*nsSip«IE5!^lHlSa^ec0Sfp«IEV r e f 
tt. 7£7^7P$EE[H]S&EMgi*£l 1, 12a*3«t^l 

•2 b^-g*ns7^5 L - ) '^)£i5i!§'\e^$ns. cico 
mm,\ oiz^n^7s7>^-i pijeihiss«. x^>A*-f 

@!SEH®«11. 1 2 a*5j;tfl 2 blC^*n-57^ 

■^n-i^-i 7)vmz^x, z\<D*mmi&i&mt* 7° 
ic*^t. c<D*mmii&ms.iz*iiiz>mitmffii*i)- 

7W.ffitzWibK>. «*T/hS<. CCDT.^A-f P*EE 
^^>;W»JEIslK*i«a»JcE«anTUT J b, iSi^ 

•[0 0 5 8] — M^cl 2 a*5«taJl 2 blC^Sns 
77 7-4 ^KH@8St4, n7A^»Jftl[51gS5 a, 5 c, 

5 b *j 5 d co»jf^s#irrtS6maimjE«r -n econ ^ 

&»Mffl3lft5 a~5 d*3ckl/r]7A^lHlSS'\«*S-r 
ft. Ufc*^TCnetC*5^T, »f^l*JtttW**tt« 

**««*sn6fcft. 7 7 7 << 7&m.m% t v>n.ffi.mmt> 

fix^>A<»ffi(5]?Sco^nj:0 ! b+^^:^< Sti*. 
««i l lcft*n*7i'7 t -f y*ffi0»tt. T-?Attl 

ttST 1 - ^ $r *fi£ U T SI * A' y 7 7 ^Iftt ft * 

\zsznz7774 7-&EE.®&<DnmmW)7jbit®(t)*: 
$<$nrvift. 

•[0 0 5 9] VRF • X^WX-f VDCilI« 1 0 CO 

nSB^eco«iHmEE5rS1tft 
K 1 3*tEBSnft. 7^^^ ^lEtHlSSm^ 
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•1 2 a£**WW0M««6<&Bfll;:, 

?m£M'&fe%L 1 2 bt+*IWWlEl88««6 0|a^, 
BB^&^)«««ffi*2^*fliR^y K 1 4 b*<EttSft 

*<RBS*l*. VREF • X*>/WVDCfH«l 0(B 

K 1 3*>SO«S«ffi**Jfflf 7^x^:71$ 
EHIMMl 2 aKft*tl*7^r--f y»ffiiatt»4. « 
JK/1y K 1 4 'a^&0D«nsefiJffl a r«. 7 9^4? 
&&.\&&m$L 1 2 b II^£n£7^5V 7RE@8tt, 
CODttiB^y H 1 4 b*^6©«S«flES:ftJfflT«>. 7^ 
:/RI£lEl!&fH« 1 1 tr^^n^>7^x^ :/RBEIeI» 
tt, nm^y K 1 5^e^flE^Mt^. IWEEWftK: 
fittLT, K*E«T*£iK:J:D, SiH/Vy 

•[0 0 6 0] 02H 01 tC^TVREF • X^>/H 

p$j£iub (vdc) mi otc$sn^s^mffi^±[u 

•[0 0 6 1 302 K*Jtr»T, Stp«ff^*felEllfS 1 0 a 
ht. ti/Vy K 1 3»CfiSi£3n-&*igy'-H 1 3 a±co 
nSCSaSSJEVCEtSflfeSEEd:*^— 3eo«JEl^^l' 
<DS*£®EEV r e f £5g£"f 
•[0 0 6 2] Xi'WWKEiaBl 0 btt. 

1 0 a^e.«)Sqs*JEV r e f <hrt85«ig& 

•2 o ±n^mmms. v c i t t tttt-r *it&§§ i o b 

at. dODtkRSl 0 b a©ffi*m**»C«e^T«iSy- 
•K 1 3 bfti&AWMMA2 O^m»t£0M§-r*p9 1 r* 
yHvIOS h7>> J X^T«PE$n-&«8it h*7-f^ 
^^lObbS^tf. — K13btt. «»/t? 

¥ i 3»citigg$n^. 

• [0 0 6 3] :©itttiiobatt. mn&izmmmm 

e f irtS&Si&mJIvc I t^itSE-TS. Z.<DX*>X 
-f REEEI&l 0 btt. X£>/'H'-tM , £->M#»**tt*# 

f?>s>x^i obb©iiatBi(i*tt+»/hs<an. 

uft^fc«&Jt«i§ i o b aofc&mm 

t>Jt&#J<£< -T^cto^, dWJt&igl 0 b ate 
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•[0 0 6 4] 0 3tt. 0 1 KSTT^-f nsHEEKSa 
81 1, 1 2 aJSitfl 2 btC-&*nS7^x-f 7"»BE 

8MNKK12 0 a±0>rtgB«SISJ£VC I £Jt&b. I£it 
KiK^Sr*-rffi^S:ai*-r-5JttiESg2 5 at. 7Vt--< 

&8§ 2 5 a nm«tiSSQ$:^UTH:l^3i 2 5a £?£tt<t; 
r-SttiRi® h5/y7^ 2 5 bi, ]£&§§ 2 5 a WffiTj 
fi^CSoTUy-H 2 6*^rtSBSil^2 0 a-v@ 

4«iK7^yh7>^X^ 2 5c 

•[0 0 6 5] i!CD03»C;^f 7^7 L W'7l$JE®S8<E>13i|5& 

S# (Ll^;P) . ««HRh5>S>;**2 5bte#MS»tt 

20 fi^iaHW^tteD, «SK K5-f 7b?>*J7*9 2 5 

Tli. ^ziy- K 2 6A^F«v|gK«ilg|i2 0 a'NCDmnSW 

^\tnut>nu^. mftmiz!H&nm!&2 o a^ntm-a 
atc*3its»)f^mfiitic«fco. rtge««mjivc i 

*^<$nT43 0. Lfc^o Tit^S 2 5 a<D}8fi£gs!! 

IT** ^;^IC*3V^T. d©tt»S25a<£ 

#S#H)^$i+/cJ®&. tt«Sg2 5 a tC*lt 

©«te./«Ctk«W7C^^«iiStig«)7J&Wr^tt^S2 5 a 

SJte^ffin « msftiHK ^ sw; r ^ c <t «c i o Jt ®es »c*3 

ma§^2 o a±©mat^ms-r-5(Hi?s©»)f^tcj:o^ 
40 $nz>. 

•[0 0 6 6] 0 411 3 5 A^lHljScD^lEEcD-Caj^^-r 

•[0 0 6 7] B)4tC*il^T. 3-7i»^lHlSSIi. W^©3 
7A^»JWIh]!S5 (5a~5d) li^Oa^Afa-H 
<*-7;U{t^CDEtc£gLTffi<tfc£n. 0^b?i 
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gUTftttftatu wio/uiopicor-^^i 

-^tcftoT^SB I OA* I OP£B»rr*7*f h F y 
4 A*3 0 c £^fro 7 l )T>Zf3 0 b&cfctf^-f hh*7 

< a- 3 o c ttx-*Aaiais!»8 at-m^wic^^sn 

BLPA«l*ft*. l^fyhaWBLPIClMO 
^^'JtJI/^»«Sft<&. 35Af3-^3 0a*6O 
JilIRftfCSLH frlfy hiWBLPKWtSnfc 

*©waiRflr^csL3j«*stt«»ot**au 

h*»BLPS:rt8 I O/W I OP^SKt^ x 
-^Atti^(Hl?S8 a07-?Affl*?< 5>£/»4, 

•[0 0 6 8] Cin&035A3R@Btt. DRAMAS 
ft % D9A7KI/^^ha-^«f/CAS©Sttfti: 

:/;MI*WDEtt* 37A7h'^XhO-y 

•[0 0 6 9] IWbT, @ 3 H^t7^r>f y^JEllD 
a5A*IWIIlHlB5K»UTrt««»*ffiVC I 

xt>AtVX. 37A7KUXXhP-^/CAS<0 

P-^«*/CASttiSttft»LK;W o 

•[0 0 7 0] SfeCn(Cf^X.T, DRAM^^U-iM 

7 KU^X hP-ym^/RASCDRfem^^PJffl-r^) 
t/ff^/RASK&oTKfl^^SB (RAS^IhISS) 

□ ? A7 H 1/^^ h n-^«/C A S tfdfflti 
•[0 0 7 1 ] [iiSS^EI] 0 5te;i<Z)fg91tf)*S6<B 

«c*tt*rt«««ii^ieiis«iiiswfc*"rBT* 

£ e H5'K*3V>T, S*P«JE5S£[elB 1 0 a^£><Z>**P 

iEVr e n±> ;^^i3i0tffi««(:ffii^n 

58S&4 5 a££tf4 5 b K<fc 0 fiat rtSBE& 
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4 5 aA^67^f^ ^KEEIhISS 1 2 a a (7^t^:/|$ 
E0B®^ 1 2 a K**n*>) ^IflffiV r e f 

*_en£o rt»e*4 5 bA^&y^x-f ^WflEiatti 2 

ba (|R«1 2 bi:t*n*) SMEV r e f 

en*o ?>?7-4 y^mnissi i a (t^tv yp^/EiHi 

B®«lli:t$n^) »:»ITI1 rtSBB28l4 5 a4o 
£tf4 5 b£^bTS*jSSJ£V r e f WCitSn*. S 
fcigV^^TV y»EIsI8Sl 1 a«U, F*gSBS2i»4 5 
a&cfctf 4 5 bP5**ffl^T*qi«ffiV r e f fcfiirr 

•1 a(rS*m/£V r e f ££jrr*C£**-C**. 

•[0 0 7 2] 7^>;WWEBII1 0 b (AMI OK* 

45a, 4 5 btWI*K, JBl©**lK«*C**ttWa 
8S6 a*3ckt^x-^Aai^(HlB8 a «HtT 
«CERSn*rtOTIlli4 0 a, 4 0 b, 40c, 4 
•lc, 4 1 b&cfctf 4 1 alC e fc*3feil2n£o a^A^ 
fclffl)tsIS§5 a(C»L/THtt6nfcrta*iEi»4 2 ate. 
rtSBSi®«l4 0 a&<fctf4 0 bIZ&Wi'Zn&o 3 7AIB 
20 KH88 5 b«C»UTIB:W6nfcrt»««»4 3 a»4, ft 
gpmM^4 1 a4ocfctf4 1 blC^$n^>o ^51±JkM 
»[eIB5 c lc»UTHtt'5nfcrt»«iBj»4 2 b<M4. 
rt«K«JH»4 0 b*5j:^4 0 c*<*ttSn*. 3 5/** 
«M»IslB5 dlC»UT»»6nfcrt»««»4 3 b»4, 

rt»««»4 i b*J:^4 i cK««sna. 

»4 0 c:fc<fctf4 1 cODH<Drt65ffiiBi»4 4^te, 7^ 
f-^AttiAlHl88aH !*38B«iK«l4 0 c . 4 1 c & 

ct^4 4±ortgBaasmffi^»if^masmm<i:Lx»)^T 

•[0 0 7 3] 7^x>f ^WEHttl 2 a ate, l*lgBSiGI 
WL4 2 a*3cfctf4 2 b ^rt»«««ffi«:fM&-r £o 7^ 
tt4 ^RJEIhIB 1 2 b ate^SB«^4 3 a*5<t^4 3 
b^rt»«iB«EE€:«te"r«>. **iH»lElB 6 a te* 1*3 
"«B«iRiB4 0 b45ctr^4 1 b±0«JB»ffi*, fwm® 

•[0 0 7 4] **S5WlHl88 6 a<DW}t$mz#^T* rt« 
SifS*l4 0 b&cfctf 4 1 b±0*«*iiB*S*ifc«^ 
7 2 74 7»EElsl& 12a a*5i^l 2 b alCct Dttrfc 

ma§^4 o bfccktf 4 i b**s©»ff«iB«ffi*«i»-r 
$:«ji&-r^o ccd^^, ^tc, nmxy k i 4 a^ctc/ 

■1 4 b««4>A1Hf9IslB6 atCifi^bTiBISatiT^D, 
CC0«iS/t^ Hi 4 a 43<£tfl 4 b*^e> **IBWEB 6 

nctm, *fca"J/r<0/^y H 1 4 a*5<£tfl 4 b 
50 ^6ft«»C«**«*&r*Clt*<T**. 
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-C0 0 7 5 ]. «0 7A*ffl»iII!&5 a — 5 dtCfc^T 
fe, 7£tV :/P$J£Ih]S§ 12a a&&tfl 2baH i5 
jtLTESS nfcM/^ry K 1 4 a&cfctf 1 4 brt^tt 
«E*(ftiftSnTrt«««R4 2 a, 4 2 5^4 3 
a, 4 2 b±^W5E^«ffil^^^rtBBttilSttSS:*ric 
LT^*. l/fcj&bt, cn603 7A5RiW»lslB5 a 
-SdC^Tfe, ««»*H»t. 
•1 4 a iifcttl 4 b<Dtn<Dfct&1fi&<s Z.<DfoffimM& 

^©JPIhIS8 5 a — 5 d^— 5e<DttflEU"^;K0rt»«Sflt 

•[0 0 7 6] x-*Affi*7leISS8 ate, rtSBSflSiBM 0 
c, 4 1 c*3<fctf4 4±(D«««JE«r»^«iS«flE<kU 
TWITI/^. COrt3BSag^4 0 c. 4 1c*5cfctf 
4 4 ±<0«H«JI**, ^-^AtB^lElSSS a(Dmmz& 

£&*0LT, fei:CO«iS«mU^;i/fC«!l»$-&^c CCD 
«£l::*3^Tfc, ^»JEBK1 1 ai6#KEB 

StlfcfJS/^y K 1 5^e>^-^AtB^IfiI!S8 a STO 

•[0 0 7 7 ] ^[H]SS^^afi^(C7i7^>ry^ffilHl 
Kl2a a&itf 1 2 b a*5<£tf 1 1 aSrEK-LTH* 

m-rz>z.£.ifi-e&z>o ftiz* ^yA^mmm^s a- 5 

dKttLT, ^n**nc<&** WWKffilslBl 0 bt 
7^x>f ^RffiElK 1 1 aHlc^— ^K^ltf)**® 
«*cEBl!Sn-&rt»«*»4 0 a-4 0 cS$<fctf4 1 c 
-4 4^6tt»*tlbTrt»*«ai4 2 a. 42b^i 
tf4 3a, 4 3ba«BKantt$0, £<0**>/W* 
Eim?Sl 0 b£7^x^ !/REEtsl!& 1 1 a<DP B 1CD;l/-y 
tt<Brt8MI8i*l4 0 a — 4 0 c &<£Zfi4 1 a - 4 1 c 43 
£#4 4CDEi8«**:< LT&tttf, cneortSMMR 
&42a, 42b, 4 3 a *5<t #4 3 b <Z)«flSy -f X 

ffi&A 0 a -4 0 c*5J:tf4 1 a -4 1 c*5i;tf 4 4(1 

•[0 0 7 8] *&, #7*?-f :/WEH»l 2 a a, 1 
Sbafiitf 1 1 a*n*m:#«UT, M/tyHt 

ft, 7>f^RE08l2aa, 12ba*5cktfll 
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•[0 0 7 9] (fAMfliatte a©»(WH:*^T, rtSK 
m^4 2a, 4 2b6±tf43a, 4 3b5:^lTi 

s^asmim o b*3±^4 i b^sw&sn*. zv> 

rt««iB»4 2a f 4 2 b, 4 3 a43<£tf4 3 b 

A*fWW3»S a— 5 d*««iff-r«. Lfc**^T, d<D 
*&Mffil[El%6 a0D»if^««3H7A*IW»ig»5 a- 5 
d**tMFr*fc». C<D+*1W»H»6 a<DW)ft\Z£Z> 
ft&mm&4 2 a, 4 2 b, 4 3 a, 4 3b(DSi®ffiKi 
a 7 A«MfH3B 5 a - 5 d i:»Ui»f« RSt 

a**j;tf i 4 b^AMfiiaike aicia&LTKgsn 

T*3 0, 7 ? f -f ^BffiOB 1 2 a a fick 1 2 - b a 
14, S/£^T^^fce'Tc:i:^<iSjiTrtgP^aijei4 0 
20 bfi±tf4 1 b^M*««t*Ct*«T«, iSiSTCl 
«)ft8imii4 0 b££tf 4 1 b±C0S®mEES:7CCDS 

•[0 0 8 0] x-^Affi^lHl?S8 a<0ftfWK:45V>T, 
7 2T4-?n\ZM'fa \ 1 art*C10rtgB«8SSl4 0 effect 
1 c<0«JE<0«fc£«ttiLT, rtgBSSS«l4 0 c** 
£tf4 i c\|*j8B«flSt»4 4^LTfig^«l&l/, 7C 

*Am*tEl&§8 aOESS^i, 7^r--< ^KffilSIS 1 
•2 a a*«fc^l 2 b a <Dffi<D$im.<DmMtf&rttl\i* 1*3 

JMShT, T^T-^yi^iEtHlSSl 2aa43J:^l 2 b 
aK<fc0+#£ftSOrt««S*4 0 a, 4 0 b, 4 3 
a, 4 3 btC«-r^«J£^»jt4ffi^$n^c dcDrtSB^ 
j|g^4 0 c*5j;tf 4 1 c*±tf 4 4±<05 ? --:S'Atti*[Bl 
»8 a©»ftMCi««ffi*{tiau -tOififlHCKttSft/t 
3"*T--f 1 a»C«t*«a**KiO*»*« 

•[0 0 8 1 ] Lfc*4T, CCOcfc^^i^StC^Tcfc'pH 

•[0 0 8 2 ] 8*P*EEV r e f 14, rtBPE&4 5 a4oJ: 
1^4 5 b $:^lTS7^r^ y^ffilelSS 12a, 12b 
1 1 ai:fi»Sntl^. C<Dm&> WSBSiS^ 

t*qi«flEea«©rt85E«ite9JoEiii«t-r*ct 
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mnmv r e f *$«fctfrt«Bmaa«Evc i fc^n^'n* 

•[0 0 8 3] 2 ] 06 11 CCDfEBJcDjI 

mmz. 2-D<r>7,?>n'inRM'fo (vdo ioba 

*5«fctfl 0 b b^tt^ns. cn^CDT.^ >A*fl£E 
@g£l 0 b a43«ktfl 0 bblCttb-ni. gqsmns€£ 
EIIS (VREF) 1 OaA>f)»S¥tEVr e f* 5 *I 
1w#Aen-&. 7,^>A'-f PSMElsJKl 0 b art^cDrtSB 

fomnsn&s afc^tf 5 c^n^nn^KfL-Tisite.ns 

1*181^11*94 2 aiS^tf 4 2 blCfcjlSn*. 7>^>A* 

-f 1 0 b b^e.©f^ss«asmffivc i «, t*ig& 

0 c ^^LTa7A^WWlHlgS5 bi5<ktf 5 d 

^-n-entc«bT^vt^n-srtEPSi®^4 3 a*j«ttX4 
•3 btceit an-s. 

•CO 0 8 4] rtSemifS»4 2 a*5.fctf 4 2 bcDPsltcH 
•T^x-C y^ffi[Hl8S 1 2 a a^iStt^tU iOJi'f-f 
•/PSHIHISS 1 2 a alCifi&LT. SiHA-v K 1 4 art*iB 
fSns. rtSC@^4 3 a*5i^4 3 b(DW1C. 7£ 

y^miHigs i 2 b a^istten. cfflj^r-c yp* 

JEIsjgS 1 2 b a KifiJgbT. HigAu/ H 1 4 b*<l2g$ 

•[0 0 8 5] <¥$Lmn®%> 6 a tt. AStl« 5 0 a 43 

P$EEIh1S§ 1 0 b a*5cktfl 0 b b«5 ^ti^tiM 
ifgg!5 0 b43j;tf5 0dSr^LTX^>/W^*CrtSBS 
!H«ff^e^-r^>. 5 0 b43<fctf5 0 dti, 

Sf|2CD4 3 ifeffi#2cDte#<iMCffig£ftfc7^X'(' ^ffi 
@B1 1 acDjfi&Kii^T. ffllgi^n^. 5 s — 9 X 
m^jEiSS 8 ali, c:rort8Bmij5i$5 0 b&cttf 5 0 d £ 

•11 a IS, *JH*itM*5 0 b43<fctf5 

0 d^«ijiE£«iiSLT. y— * AUJ^IeISS 8 a Kfcf-f* 

•[0 0 8 6] Sip«JEfi!£lslSS 1 0 a*>bfflS*tEV 
•re Hi. rtSPIBi^5 2 aSr^-bTT^x^yi^ffitHlSS 
•UaaAfiiSn, ££rtaCKt$5 2 bS^ltTi' 
7p$JEB!§ 1 2 b aM£$&£*T.5. $etr. COS 
JpmiE V r e f (4. rtSBEi^ 5 2 a 43J; 5 2 b £?M> 

y^JElHlSS 1 1 alce^^n^. 
•[0 0 8 7] CCDS 6 IC^-fttiI|j&<DEfit;:*J(^T«, 
a5A^ft"IWlH]SS5 a*5<fctf 5 c ICtt^T*^ >A'-f 
lEHJffil 0 b aasifttt'in. n 5 AJR3i<JWlHlS§ 5 b 
#5 dlCttUTl*. X^>AWKfECiI!Sl 0 b b^lSlt 
<=,n-5. Z.<D7>9>M 1 0 b a*5«fctfl 0 b 

0, n^A&SiJffllHl&S ai>J;tf5 c<D»f£Nr»;:. 35 
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ixJkwmm&s b±3it/5 dic*tLTi9:tte>tiferteB* 

Mi® 4 3 a*5<fctf 4 3 b<75|*gSBmiSmiElC^S€rR1je 

^)£Ie)8S 1 1 a Mi. cn*> CD f*jSI$SiKi& 5 0 a 43«fcLC 
5 0c <bgiJC0rtS5SiSi®5 0 b*5<fctf 5 OdS^lTrt 
8BmiittEE££jibT:fc9. 5 s — * Aitt2/[El!§ 8 a CDS) 
fmic:fc<,>T. *cDi*jgB«i!?ittJE£f!ia<. u^A&ffflfP 
a~5 d(0rtSB«iii®4 2 a. 4 2 b. 4 3 a 43 

±^4 3 b ic« L^»*&«-rco*«g*ici»±-r-5 c t 

io »WI3££E&1 0 afcitfT.^WWP* 

JEIhIJS 1 0 b a43«ktf 1 0 b bA^eSfc^V^SIIw* 
•£>. 2 0(DrtaCiH®S:ffl^»TmEES:€@-r^> 

C 0 3MB MIC. Ctt6<DBBi®<sa*J£<&9, 
K. ££KrtS$«!&mffi43J:tfgqi«EE£CCD:7?5V 
7&&mi& \ 1 atC«*&-T-5>Ci:^T^2>. 

• [0 0 8 8] cos 6 izTr.-tmm&m.om'S. 

SWIs]g&5 a43<J;tf 5 c in 5 A^W'fflllHlSS 5 b43<fctf 
5 d if- ^Affi^JlHlSS8 a £Z J tn j eftmWM&&%l 

ftm.fr z>z\t\z&v. cne. cd iHi!Si4iiS*«c«My-f 
20 **cDj&§£gtt£ c tts.< teniz&feizmft-rz eta* 

•[0 0 8 9] CCD^WW P*JEIs]8& 1 0 b a 43 

£tfl 0 b b£S'J^tr^lt-5C<hlC<l;0. a^A^SiJP 
EJ?S5 a*5<l: c <tn^A^MfflllHl8S5 b*3«kt^5 d 
$r^-n^-*n5^1t3ffiiz:(C«l^-ti--5C<h^T€. ^"D->^ 
* tt A' > Z mV&f\Z 43 t/iT t>££ 1C S6«i® 

[0 0 9 0] £U:<D<fc5K. CCD^^cDSISScD^Sg 1 1C 
«S£AH S«Pmffi%^I°lSS*3<to:x3'>A*-l , i^£ElEl8S«: 
30 ffi^WlC&tScDifc^EiaSSKiEfiU T^x-Tmmta] 
KcD*.£«ffimS<D^l.iig!SgPjfi^lCiBgLfcfc«i>, 7 
/7 X f ■/P^lE[El?S43<kt/7 > ^>A--fl^)£lHlSei^#S:ffl^ 
Srtgpmj®[H]8ScD£WB« : £tilHl$-B--5 C tfj< rtSBS 
mWi£*&i£.\zm&-$Z> C tcDT#?>l*9SP*i®lHl8ScD U 

7U-f*a»r^^gC»ltES-r^><DTtt^<, »I2ISB 
e-tt-S>C<h1CJ:0, (^*(64fflllEl?S®«) coffl 

«itlJD£«lWT#, fSUTx^^-tJ-'f XcDitan£«ms!lT 
^-5. X^>/N*-f(^ffilHl!S*5j;^7^x^ ^BE 

40 @ssffi#Kffli<>.s,n£Sipmj£«:, i ocDS^mji^* 

ssscD^t u-c<D£*rffiiat)<£ia-r5 c t*iT^-5. 
•[oo9i] 7^x-< 7mm.mw&®\znM*v 

^SiBgT-SCtlCtO, tI/l7HA»^7ff-f^ 
JE[Hl?aia^ 1CEB S r« »cd^ ^IhISS * T CDi^St 

*t«<ttO. JCUTrtg5lii[SilScDiei®fifiifc/JNa<^ 

50 -[0 0 9 2] Sl^ffilHlSSlr^-r^mM-f >K-^_ 
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•[0 0 9 3] mm<D&B2] 0711 <r<DfSW<Z>SJ6 
^m/E^^0^9.O^ecoS^lll£V r e f tft&MW 

B9 s ±<Dft&nmmi£v c i \zKfc-rz>mj£tztt® 

W>mM1&9 5^SSS*fftilSt*^>K»llHlKl 0 OSr^tn 
•[0 0 9 4] CCDiEiftlelK 100H rtSlS®^ 9 5 ± 

tl^iffiV r e f tZtt&V, ^(Dit^^Z^-DX 

ftwnm&9 5^S5m«iy-Hi i 3a^mifc£{a*& 

• [0 0 9 5] ^<Du^^vr7 hiEi^i o 2*a, aa^y- 

.^TL T2, T 3*5£tfT4 Itl^MOS 

A, SWB, SWC, SWD^e^pft^M 
OSh7>vX^Pl, P2, P2, P4<h, au^/- 

^ n x tftifi; - H^ricM^n^sifliiifi 1 02a 

• [0 0 9 6] @?emi£VFH ^rsmm\y^)i^fz\tm 

mftftizmmwimtzn* mmz&vztirz) 

• [0 0 9 7] hteiss 1 0 2\*s ftmnu 

nEEVCI** femfitMl 0 2 aiMOS h7>y^^ 
T 1 -T4 4o£tf P 1 -P 4(D^fiKffiSx^i:0^^n 

.[oo98] c <DiH&ni£wi&®& io4n mmm& 

V r e f LVOV'S? MhISS 1 0 2(D^flE^Mf 

&9 sop^c&g^n, tts§§i o 4 acom^^^-^y 

^miSK^^y H^>> ? ^^ 1 0 4 b£^tr. rtsemis 
tEVCI^l/^v7h (l^;H£T) LTittfcSil 
0 4 a^** 9, it«Ss 1 0 4 a tf>§ fc^S 

O^^TCCOtt&Sl 0 4a £ftf££-tt*;i£:^T 
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•[0 0 9 9] Z.<D\y^)Vi^y h@B 1 0 2 (DtiB^y — K 
NxlCS^tEl/^V (Nx) tt, MOSh7> 
v?**T l-T4i5cktfP 145j:tfP4a>*JGfc«tt£R 
ti, ffiaatsi 0 2 aCOifinamSSS: I tT4t. * 

.[0100] V (Nx) =VC I - I • R 
C(DU^)lz^y MsJ&l 0 2<Offi*/- HNxfrSBA 
£n£>m/£V (Nx) tSiptEV r e f i*HtttS*l 
10 TCiDtEV (Nx) tS¥tEV r e f t/l^USE 

c i <D\s^)\,<Dffi&ifi'fit)nz>. -tuti-z, faunmn 

jEVC I tSMEV r e f t©H«B**tSbSn 

•[0 10 1] VC I =V ref+I • R 

MOS h7>yX^P l-P4*aiR«*C#»att«t 

^TSCilCfctK ^CD^^StaR<7)ffi$:^^<"r^-<i: 

20 ^gBmasajE v c i coiaitfli u^a* s co-rnsrii 

SMittffitL. ?I0OMOSh7>yX^P2-P 
4Sr-r^T^il«Slchf ^ricSfiittRtt. MOS 
±7>i?*?T lOfitatttCctD^Aen^o MOSh 
7 >^X^ P 1 - P 4 4t^TlWI^i:t^ <h v - 
«>^J56tttt«RttMOS h7>yX^T l-T4C0ffitrC 
«&Jn*l,fc«4:&*. C(DMOSh7>y^?Pl^ 

p4*^rL-->^mgsi o 6^6^asnt^swA- 
30 .[0102] ms (a) n c<^^^-n>^iHiss i o 

•i i 3*c*n-6n««an*j8»f5Hfta: i J>^* : f fa 

-FDt> CinSOy >**^F A— FDft* tftfl&y 
tf. iJ>^*^FA*J;«J«««»^ZA©«l«y-H 

K JgiaSft^ Z B (Btttt / - K 6 SWB 
jJJfflASnS. ■J>**^FCfc«Stt«tt* : PZC(0 

*rSW"*-f 1 0 6 a**LTlMI«**SWD*< 

•[0103] y>i7«fFA-FD^T»IW 
tb^lCte, S WD **L l"^;k iWI^SWA 

tt, 0 7 lC5*?MOS b^>v*7>*P 4 0^11/, 
SO^MOS h7>yX^P 1 - P 3tt**5i*ffii:* 
6. U>**^FD**«Tntf, «W§SWDI1H 
50 U^JUtttO, MOS h7>yX^P 4»#*l«*t 
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fc*o m\z* y >^* J f : F A-Fc<z>&*£ig»r-r*c 

tlCcfcO, Siail^SWA-SWC(Oft^*L 

l/^;^>7 Me1!§1 0 2<£>*tJfctf)MOS h^>>> 
P 1 -P 3#2§i§tK&£&£o 
■[0 10 4ia»tt»l:6Wll U>^lfFA-F 

jg«JEVC I ^0f^®JEU^U«tO t)i«^«^iCtt, U 

ib*«*BHI*UTa«i«lC«WbT, Mflfi^SWA- 

•i-P3*IR«i:*itt8fct«. cn«cJ:0, 

QSllfliiiEEV C I ©U^W^tiTt^o rtSBS^ 

DSJSWrU ailfi^SWD^HKJl/tno dtld 
MOS h5>S'*^T4<B|g^fia*lJnf££*l> W 

BEmagmBEvc i ©«heu^;u^±#t^. 

•[0 10 5] C<D3 L zL-->!f®i&l 0 6\Z* ms 
•(A) tc^-r«t^^, fci*tf^-lf#«fc£©x*^ 

•[0 10 6] 08 (B) tt, 0 7 tC^f S2P«m»*IsI 
SS9 OCDKegCD-^J^^'TiaTfe^o :^18 (B) \Z 

t, s^mEE^^iHiis 9 o \t. ftmnms- H 1 1 3 t 
- hn y o)iiiii:»*sn*otoy- h*/ - H 

fc, n«««y-H 1 1 3 trt»y-KNz<OWlCtt« 30 
iHvIOSh7>yX?Q2(!:, rt«/-KNyt»*y 

j/-HNz t;-HNw©Bl:»«sn«o*©y- h 

tt*^RA**tr. :©MOSh7>^Ql-Q4 

•[0 10 7] £<7>S*iSmEEfE£[Bjl&9 0 tt. n 

as««y-H 1 1 3 tu*y-HNuo)iBte*i*an* 

»«JHfRBt, /-KNut»»y-KO)IBI»C»l«a 

ffl-r^o ^:irc:co08 (B) K^Tm&cDKfMc-^T 
• [oiosisMA^nT, ccDmitsy-K 1 1 3 
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^*&o J— KNy^ttJEl/^U^i^T^cb, MOSh 
7>yX^Q37JW^o dOy-KNy<D«EEU^ 

Q4<DL*^fi«ffiK±iB<&*£* MOSh7>y7 
*Q 4**318"*"*. MOS h5>vX:*Q24ocfctfQ 1 

MOSh5>^^Ql€:^UT»ftS (MOSh7> 

Q 1 fiitfQ 2 ttlt-fXWl/^ t UTV^ft) . 
•[0 10 9] — MOS h5 Q 3 <&y—h*5 

WHH >teMOS h7>yX^Q4(^y- Hctttt 
£ JVC 43 0* MOS h?>i/7s?Q3tfffitlZ>nifc(Dz. 
7-WMOS h7>y7^Q4$^lTfitl5o M 
OS h5>^^Q3C0V-^tt»ifty- Kfcftasn 
T*50, — MOS h7>y^^Q4 0y-X^V- 

il/Actt* y-KNyOlE *>«<&* (MO 
6h9>y7*Q3l«SW(MTifPU MOSh7> 
^^Q4tt^F«8fP*«TttffLT^ft) - 
•[0 1 1 0] MOS h9>^**Q2i3j;tXQ4£4M, 

f'Nw0lEI/^Wl#t^). — MOSh7>y 
**Q2<Dm»S*>ifiJn-t*^\ MOS h7>yX^Q3 

\t&mm®~?W)ftisT&o, j- HNycomiiu^;^ 

±#«ffita»^ RA«:«tn^«8iEltaPtCj:^y-- FNw 

iommtijta<to : b/ha<, ifc^TMosh7>yx 
* q 4 itan^t «*«ft«a ns. j&ut, mo 

6h7/yX^Q2, Q 1 ;fe<fctfQ 3 £;frLTStn*S 
S5#(g;Tf*o MOS h7>yX^Q 2*3<fctfQ 

4*^LT»n*M*iTt5t, MOSh7>y7 
*Q l*5ctr/Q 3 S^UT8Sn*«8fE**iftTL, — K 
Ny comEEU^;P^ig;T-r^o 31(7)/ — KNy C0ffi£E(£ 
Ttt. y— KNw<&«JEfiT<fcBfc/hS<. MOSh7 
•>^X^Q4^^>^^^>X^$<?iO> £0*1*- 

•[0111] -Jj. i£lCMOS h7>yX?Ql *5<fctf 
Q3t^LT»n*«»3^itiOLfc»^. /-FNytf) 

mEEU"^a*±#T*. crnic^D, Mosh7>vx 

*Q4l;:t>*#tt«»#«n*;fl<* t&inm^RAZffitl 
*«9fE***SSDU y-HNw©lffl/^tf±#l» - 
60MOS h5>^^Q4**bTfltn*«*itllIt}fll 
IB?"*. MOS h7>yX^Q4^l/Tifin5f ffitt 
MOSh7>yX^Q2^LT4Ae»n5o 

C<DMOS h5>yx*Q 1 *^l/T8ft**I^ 

*SUPLfc«'&, mos h^>:x;^Q2cof£ffl^::J:0 J E- 
o®^iglJo#^?lt£n*o igic, Mosh7>yx^Q 
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•HNyOmffiU^^^lSTU. J&bTMOS h7>^ 
£Q4 fcfrbTfftft^ftffit^fiTb. y-HNwOtE 

T. MOS h7>v'Xi , Q403>y?i'>X^f < 
MOS h^^A^Q 2 ^^ITinStl^ 

i fcU:Q2<0*^>h2 7-e*3<fcU ; MOS h7>v^^ 
Q3*5<tL»:Q4CO^U>h5 7-eiC«i;0. iIft.<E>C9M 
OS h7>y^^Q l~Q4IC«^t— )£<Z>;*:&30> 

14. y-b*Nz <t:/"-h*Ny<DfifficDM14, Jgfix 

Ht^RAICA^-SSJUC^bl^. bfcrf^T. y-KN 

•[0 112] y-KNzrottffi^y-McSit^MOS 
•F5>v>X*Q514. j£*«»&UTfMlU ffiSx^?- 
RB^<=>-£<Z>fijiit£5ISi<. Ufc*ioTS*miEV r 
e f 14. ^«^«J£VCE£l£jn3H L RB1ca^-5m 
JE <h <7> m I C b V J S J£ U ^ ) V £ ti % . 
•[0 1 1 3 J ft*5, CCOStixfiiPSfflW H^>v?X^^ 
^<£>3&14. 4lCPt5££ft1 x , 1&<D&-V$>r>T : b&^. 
•[0 1 14] 0 8 (B) K^-rg*g«0E5e±lH]S& 

9 0lw*5^T, tii7jg:©MOS h7>v 7 7,^Q 514. p 

fc. pftMMOS h7>yX^Q5^fiy-Kl 

•i3ic«i^$n. ckdmos h?>>>** trn&y- f 
©PbIicSSi^^ ***** £ ft * ^ e> nt t <k 

C©»£fc:tt. a*P«ffiVre f14. fl-SBSiflSmicft 

b ti n —itvnE. V W 1 13. z> . 
•10 1 1 5] 0 914, C!CD^^(0lliScD^2 left 5 ¥ 

Oft 1 tf>*ifefi§*£ 2 *5<fctfSfS 2 3 lC«fc 0 4 # 

fiJSnfc«S®^ft J ?ftlw^ ; E: , J-feJl'7U'f 4 a, 4 b. 
4 c*5<fctf4 d^KB^ftS. dft-bOT^'J-fe 
^7U-f4a, 4 b, 4 c i5j;tf4 d-t-ft-t'ftlc^^b 
T. :35A&$OTIeIS§5 a. 5 b, 5 c i3.il/ 5 d 
BSft-5. S^tC. If? 1 O^ffe^^O^gBttK 1 ** 
HKl3IS6*«EBaft. £©«f*MWEI»6»;:l»*L.T 
A7JA> 7 r IhIK<B« 7 feir/x-^ AaiTJlHlK^ 8 
A*gEB£ft5. Cft£»$j£14^©J&SI 1 £l§lir"e<& 

• [o 1 1 6] ze>&wo>mm<Dmm2izi5^T\2., ssi 
o^mm2(Dmmmz, xti^yyrm^m^nzm 
»bx. s«pm»i (vref) &&z*3-3.— 

«g^l 1 0^taite>ft-5<. 1 10F*9(C. 0 8 

•(A) *5<fctf (B) \Z7iiT7-3.-->iffBl&l 0 6*5i 

•[0117] =37A^SflPlsI!S5 a*3<J;U;5 c <Dm<D®. 

mz. m 7 ic^-r^iftieiK^gegT &mmmi&9u* 1 1 

•2 ad^fglteft^). a7A^WW[2l!S5 b*5«i:tf5 d <D 
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|HJ©«*K. KM[Blt8fH« 1 1 2 b^taij-en*. $ 
fc. mi <D**6fi*£2tc:*5HT, :©VREF-fa- 
•^>i/(Hl!S0^1 1 0 <h*ffe*!iePlH]?&m«c6|-|IlbTtt 
flrTafMti;:. BMIslKfH^tl 1 2#SSfi£ft-5. 
•[0 1 1 8] mW)®lftmt$l 1 2 a<h*5fcS«lH]SS6CD 

Hie. nsimmmmz&vznmrtv >* 1 1 4 3*<seb 

6ft. ffi»lHlBfg«l 1 2 bt^^fBlPlH]SS^^6roF B 1 
IC, ^SB^e.comiStt)I*Slt-5«M/t-v HI 1 4 btf 
IEB3ft-5>. VREF - ^3.- = >yiatt*«l 1 0 £ 

10 ^•yysssBwrair. m*i 1 0 izi&mvxn^mmms. 
z&vznmrtv h 1 1 3#ie@3ft. igftiagsmi 1 

•1 1 £7 c ^7 , ^SewraiC^gBmill«lIS:§1t^«ilA , -y 
+*1 1 5#g2BSftS. Cfte»<73mi^^-y FIEB14. SI 
Jgro^S8l©«^£|wI«T$)D. |S]*$cDttM8?jm£#-f 

•[0 119] £0)12 9 lC^-TiHElC43HT, IMI!)[h]!£1S 
11 12 alC^Sft-S^fJiElgSte. ZI7A^*iJP1hISS5 
afcitfS c lC#bTl*Jg&«i!ig«J££<ftil&U BMSItt 
fgigl 1 2 blc^£ft-5iBKj[e]S&14> a 5 AJRfWWIUSSS 
20 5 b*5iU:5 dl'^bTrtSB«iimJESr^'r-5o SBM 
ElK^l 1 nr^*ft^>B»iI5ISS14. T^-^Am^Iel 

ss^«8ic#*ft^7^-^Aai^[Hi?§tc*ib. ftunm 

•[0 1 2 0] VREF • ^n-n^lHj&^itl 1 0\Z 

&$.nz>&mmE.&±m& (vref) 9014. sgtbo 

gg^ll2a, 1 1 2 b*3<fctfl 1 1 ^-ft-^'fttr^* 
ft-&BidlHi8&tc«b*jllcS*«ffi$:^-r-&. 

COVREF • ^ir-^>yiHl8e^«l 1 01C^£ft5 
CftecDB»lHl!Sffl^l 1 2 a. 
30 -l l 2b*3j;tf i 1 1 (r-&*ftSffi«jlHlgSlC»b^illC 

fe. ^(Du^^fcH^sft^fciie), fisgstic^fe-pxe 
• [0121] m&(DmW)\Bimiz#muwftz 1 ^wjgia 

gBlcEg-r-5. iftlciO. ^ftbTESSft'SrtSe 
^JEIslSSrofiWSIfiSrfSiat-^Ct^T^^. «1C. 
v» S« * * S i: r -5- »^ £ Is) M *3 «t tf* a. - - > 

^mss^. ®ffiwic^?is<D«)5.^iaa5m«ci 1 oices 

mtmti o ?i-»EBic«fc o ^ ffegB<affiffiti*i4£ b-r, 
y-^*-f Xi4«Jnb^^. 

•[0 12 2] Sfc^»jlfi]gS14, f*3g6«£EISglHlgS<i:U'^ 
;i/->7 ^■lHIS§©**■&^T^i•5fc^6, •5-w t 5 : »ffi«l4/jN 
S<. M*»oT, ^2(0+*6i«3(*3lCi2B-r*£ 
irA^T^-So ifc. SBfMHlSStcP&bTmili/'W F 1 1 
4a. 1 1 4 bfccfctfl 1 5<&iEB-r-5Cli:lCJ;0. * 

so D&vmmi tmm. &mzi*}&nmn&.zw&<»iBi&^ 
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-[0 1 2 3 3 01 Ofi. z<D&w<D&me>Mm2 <z>*m 

•13 2a a#ffiB£ft. a 7 A&fWffll[E]?8 5 clCttb. . 
rtSi5Si®i^l 3 2 a b*<Efi$ft&. £ft e>»l*J8Bttilii 
m 1 3 2 a a *5«ktf 132abll rt0B«^ 13 6a 
KckOtSS&ggSttS. cne.(OrtgBmiS^ 1 3 2 a 
a. 1 3 6 a, ^«t^l 3 2 a b'sti, KKjIhISS^I 
•1 2 a(r-&$tl-5.IBK)lHl8Sl 12a b^f>WrtgB«il« 
JEETWWS^ft*. 

•[0 12 4] ziyI±&Mffl®'&S bKttbTli. PlMM 
m&l 3 2 b a*tffi!8:2ft. 3 d(r^b 

TtSrtgPfiil^ 1 3 2 b btfiaiasns. rn^©rtgp 

ttSli 1 3 2 b a 53£.Zfi 1 3 2 b b tiflgBlBII 13 6b 

Kiois shafts. cne>wrtgp@^i 3 2 b 

a, 132bb43.tr/136bti. iBUjHUSSUg 112 
btc-&£n-5ffi»jlEl!&l 1 2 b aK<tOrt»«iB«EE** 
«*S2ft.2>. 

•[0 12 5] *£:fflffl®&m%.6\Z'S£nZ><P£:MW® 
%6all ^©rtSPmili^l 3 6 a*3«fct/l 3 6 b±© 

•[0 12 6] T-fAmt)®®m%i.8l^$.nZ>7 : —!7 
AtB^lHl!S8 afi. I*38flmili&&l 3 4 ±©SiH>mJE£- 

^Kj^mismmtuTttf^-r*. dcD^asmifi^ 1 3 4 

-Mi, i8»jtHjS&®« 1 1 1 \Z-£%.tlZ>mW){Bl& 1 1 1 a 

£> ««««£E*«P*6 S ft * . 
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